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PERIODICITY — PRACTICE

Describe the reactions, if any, of the chlorides of sodium to silicon with water, relating any
differences to their bonding. Give equations for any reactions and sketch a graph to show
the pH values of the resulting solutions.

[3]

When aqueous sodium hydroxide is added to an aqueous solution of A/Cls, a white
precipitate is formed which dissolves in excess sodium hydroxide.

(i) Write an equation for the formation of the white precipitate.

(i) State what you would observe when the above procedure is repeated using
aqueous MgC/,. Explain the difference(s) in the observations.

X and Y are Period III elements.

Element X forms a white oxide that is slightly soluble in cold water. lis
chloride dissolves in water to form a weakly acidic solution.

Element Y forms two oxides. 0.03 mol of one of the two oxides produces
6.99 g of white precipitate when shaken with excess barium chloride
solution. A solution containing 0.05 mol of the oxide of Element Y forms a
neutral solution when the same amount of the oxide of the Element X is
added to it.

Identify the element X, Y and the oxide of Y in the above reaction.

Explain the observations with the help of relevant equations. (6]
Compare and explain the difference in the melting points of elements X
and Y. [2]

Compare the structure and bonding of the oxides of magnesium in contrast to the
oxides of silicon and sulphur. [3]

The table below relates to oxides of Period 3 in the Periodic Table.

Oxide Silicon Oxide Sulphur Trioxide
Si0, SO,
Melting Point /°C 1830 33

(i) With reference to the melting point of sulphur trioxide in the above table.
Explain why the melting point of sulphur dioxide is less than 33°C.

(ii) Given that the melting point of silicon chloride is —70°C. Explain the large
difference in melting point between silicon chloride and silicon oxide.

6]

Explain, with the aid of equations, why
(i) a solution of aluminium sulphate turns blue litmus red.

(i) aluminium oxide dissolves on addition of excess aqueous sodium hydroxide.

[4]
Sketch the graph of the pH of the resulting mixture when the oxides of Na to S are
separately added to water. [1]
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6 For the following cases, suggest an explanation for each observation. You may use
data from the Data Booklet to assist you in your answers. Give relevant equations
to support your answers.

(¢) When aqueous sodium carbonate is added to aqueous aluminium chloride, a
colourless gas is liberated and the precipitate formed is not aluminium carbonate,

Al2(CO3)s. (]
7 (b) SOy, the key reactant for the manufacture of sulfuric acid, is an oxide of

a Period 3 element. The table below shows the melting points of SO»
and oxides of other Period 3 elements.

Compound Formula Melting point / °C
sodium oxide Na>O 1132
aluminium oxide ALO5 2980
sulfur dioxide SO, -70

(i) Briefly relate the melting points of these oxides to their structure
and bonding.

(ii) Describe the reactions, if any, of each of these oxides with water,
stating the approximate pH of any solution formed, and writing a
balanced equation for any reaction that takes place. 6]

8 (i) By considering the structure and bonding in each compound, explain why

potassium chloride and silicon (IV) chloride shows a marked difference in

their melting points.
(i) State what is observed when separate samples of potassium chloride and

silicon (V) chloride are added to water.

Write equation(s) for the reaction(s) which occur and, in each case, state the
approximate pH of the solution formed. (4]

9  Describe the reaction, if any, of the oxides of sodium, aluminium and silicon with:
(i) NaOH(aq) and
(ii) HCl(aq).

Write balanced equations for all the reactions involved, if any. [4]
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